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57 ABSTRACT 

A check valve 30 set in a fuel tank 10 that dispenses 
incoming cooler fuel over a wide area that also reduces 
development of the fuel vapor in a gas tank body 12 when 
filling the tank. The check valve 30 is attached to one end of 
an inlet pipe 22 for introducing a Supply of fuel into the tank 
body 12, and includes a housing 32 with a plurality of outlets 
38, a valve member 40, and a spring 50. The plurality of 
outlets 38 are arranged at Substantially equal intervals along 
a circumferential direction of the housing 32. The check 
valve 30 is generally set in its normally closed position by 
the pressing force of the spring 50 in order to prevent the fuel 
Vapor in the tank body 12 from being discharged to the 
atmosphere even without a cap. The flow of fuel presses 
open the check valve 30 and is discharged out of the plurality 
of outlets 38 toward a wide area in the tank body 12, so as 
to cool down the fuel stored in the tank body 12, thereby 
reducing development of the fuel vapor. 

12 Claims, 13 Drawing Sheets 
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FUELTANK 

This application is a divisional application of Ser. No. 
08/954,054 filed on Oct. 17, 1997 now U.S. Pat. No. 
6,012,599. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a fuel tank with a check 
Valve attached to a fuel feed pipe fixed to a tank body. 

2. Description of Related Art 
Generally a check valve is provided in a fuel tank of an 

automobile to prevent liquid fuel and fuel vapor in the fuel 
tank from flowing in a reverse direction to be discharged to 
the atmosphere when filling the fuel tank. FIG. 21 is a partly 
sectioned, side view illustrating a conventional fuel tank 200 
of an automobile that includes a fuel feed mechanism 210 
attached to a side wall member 204 of a tank body 202 for 
feeding fuel into the tank body 202. The fuel feed mecha 
nism 210 includes an inlet pipe 212 fixed to the side wall 
member 204, an inlet hose 214 connected to an opening of 
the inlet pipe 212, an inlet filler pipe 216 connected to an 
opening of the inlet hose 214, and a cap 218 attached to a 
fuel filler opening 216a of the inlet filler pipe 216. A canister 
(not shown) is further connected to the tank body 202 and 
receives the fuel vapor discharged from the tank body 202 
when filling the tank. 
A check valve 220, attached to an opening 212a of the 

inlet pipe 212, prevents liquid fuel and fuel vapor in the tank 
body 202 from flowing in a reverse direction to be dis 
charged to the atmosphere when filling the tank body 202. 

FIG. 22 is a perspective view illustrating the appearance 
of the check valve 220 that includes a support fitting 222 
welded to an circumferential surface 212b of the inlet pipe 
212, a valve member 226 rotatably attached to the support 
fitting 222 via a shaft element 224 for closing the opening 
212a of the inlet pipe 212, and a coil Spring 228 Supported 
by the shaft element 224 for pressing the valve member 226 
toward its normally closed position. 
When a user removes the cap 218 and feeds a supply of 

fuel through the fuel filler opening 216a, the flow of fuel 
presses open the valve member 226 against the pressing 
force of the coil spring 228 and is fed into the tank body 202. 
The flow of fuel through the inlet pipe 212 strikes against the 
valve member 226 of the check valve 220 and falls down to 
be reserved in the tank body 202. When supplying the fuel 
into the fuel tank 200 is completed, the check valve 220 
closes to prevent the liquid fuel and fuel vapor in the tank 
body 202 from flowing in a reverse direction and thereby 
discharging to the atmosphere. 
When the temperature is relatively high wherein the 

Saturated vapor pressure is increased, the tank body 202 of 
the fuel tank 200 fills with the fuel vapor. Accordingly, the 
supply of fuel into the tank body 202 forces the fuel vapor 
out of the tank body 202 and increases the volume of the fuel 
Vapor flown into the canister. 

SUMMARY OF THE INVENTION 

The object of the present invention is thus to provide a 
fuel tank that can decrease the Volume of the fuel vapor 
discharged from the fuel tank when Supplying fuel even 
when the temperature is relatively high. 
At least a part of the above and other related objects are 

realized by a fuel tank including: a tank body for Storing a 
fuel; a fuel filler pipe connected to the tank body which leads 
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2 
a Supply of fuel into the tank body; and a check valve 
attached to an end of the fuel filler pipe inside the tank body 
which prevents a liquid fuel and fuel vapor in the tank body 
from flowing in a reverse direction to be discharged to the 
atmosphere via the fuel filler pipe, wherein the check valve 
opens in response to a flow of the fuel into the fuel filler pipe 
and leads the flow of the fuel into the tank body. The check 
Valve includes: a passage-forming member having a fuel 
conduit connected to the fuel filler pipe and an outlet that 
opens into the inside of the tank body, wherein the flow of 
fuel running through the fuel conduit is to be discharged 
from the outlet into the tank body; and a valve member for 
opening and closing one of the fuel conduit and the outlet. 
The value outlet is arranged to make at least a part of the 
flow of the fuel relatively outwardly in a variety of directions 
within the tank, including in an upward direction, So that the 
direction of the flow of the fuel into the tank is diverse. 

In the fuel tank of the present invention, a Supply of fuel 
introduced from the fuel filler pipe flows through the fuel 
conduit defined by the passage-forming member of the 
check valve attached to the end of the fuel filler pipe and 
presses open the valve member to be fed through the outlet 
into the tank body. The outlet is arranged to make at least a 
part of the flow of the fuel relatively upward to the direction 
of the flow of the fuel in the fuel filler pipe when the supply 
of the fuel is discharged into the tank body. This configu 
ration enables the flow of fuel to be fed into the tank not only 
at a position immediately below the end of the fuel filler pipe 
but also there beyond and acroSS a wide area within the tank 
body. 

The temperature of the newly Supplied fuel is generally 
lower than the temperature of the fuel stored in the tank 
body. The flow of the fuel accordingly cools down a wide 
area in the tank body and lowers the Saturated vapor pressure 
of the fuel in the tank body, thereby reducing development 
of the fuel vapor. This structure effectively reduces the 
volume of the fuel vapor discharged out of the tank body. 

It is preferable that the check valve further includes a 
Spring for pressing the valve member toward a closed 
position. The valve member may be a thin valve plate having 
elasticity. 

In accordance with one preferable Structure of the check 
Valve, the passage-forming member is provided with a 
housing formed in a cup-like Shape having a side wall 
member and a bottom wall member. In this structure, the 
outlet is formed in the side wall member. The valve member 
has a cone-shaped element for opening and closing the fuel 
conduit and leading the flow of the fuel through the fuel 
conduit to the outlet when the valve member is Set in an open 
position. 
When the check valve of this structure is set in the open 

position, the cone-shaped element of the valve member 
uniformly leads the flow of fuel through the fuel conduit 
along the inclined surface thereof to the outlet. It is further 
preferable that the valve member has a circular Seat element 
that is disposed at a foot of the cone-shaped element and 
Seated on a circumferential face of the fuel conduit to close 
the fuel conduit. The circular Seat element changes the flow 
of the fuel in a Substantially perpendicular direction and 
ensures an effective spread of the fuel in the tank body. 
The outlet is preferably formed to direct the flow of 

incoming acroSS a wide area in the tank body. One preferable 
arrangement includes a plurality of outlets at Substantially 
equal intervals along the whole circumference of the hous 
ing. A plurality of outlets may be arranged at unequal 
intervals according to the shape of the tank body, in order to 
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ensure a distribution of the inflowing fuel Over a wide area 
in the tank body. 

In the Structure having the cup-shaped housing, a con 
nection hole for connecting the housing to the tank body 
may be formed in the bottom wall. The fuel remaining in the 
housing is discharged via the connection hole to the tank 
body. This structure effectively prevents the fuel from 
remaining in the housing to form tar. 

In accordance with another preferable application, the 
passage-forming member includes a housing connected to 
the fuel conduit and a Support member detachably attached 
to the passage-forming member. The Support member is 
provided with an in-valve passage having one end connected 
to the fuel conduit and the other end constructed as the 
outlet, which has Substantially the same area as a Sectional 
area of the fuel conduit, and a guide element disposed in the 
outlet for Supporting the valve member to allow opening and 
closing movements of the valve member. The valve member 
has a plate-like Valve disc for opening and closing the outlet 
and changing the flow of the fuel in a Substantially perpen 
dicular direction and a stem element disposed on the valve 
disc and Supported by the guide element. 

In accordance with still another preferable structure of the 
check Valve, the passage-forming member includes a hous 
ing connected to the fuel conduit and a Support member 
detachably attached to the housing. The Support member is 
formed in a cup-like shape and includes a Side wall member, 
a bottom wall member, and a guide element disposed on the 
bottom wall member. In this structure, the outlet is formed 
in the side wall member. The valve member has a plate-like 
Valve disc for opening and closing the fuel conduit and 
leading the flow of the fuel to the outlet and a valve support 
Stem disposed on the valve disc and Supported by the guide 
element. 

In accordance with another preferable Structure of the 
check valve, a weight is attached to the passage-forming 
member in order to enable the passage-forming member to 
be rotatable relative to the fuel filler pipe and causes a 
divergent flow, including upwardly directed flow, of the fuel 
as it is discharged from the outlet. Even when the outlet of 
the passage-forming member faces downward at the time of 
the attachment to the fuel filler pipe, the weight rotates the 
passage-forming member and directs the outlet upward. This 
structure effectively cools down the fuel stored in the tank 
body without any positioning means for positioning the 
passage-forming member relative to the fuel filler pipe. 

In accordance with still another preferable structure of the 
check valve, the valve member is a valve plate integrally 
formed of a thin elastic plate. The valve plate includes a disc 
element which opens and closes the outlet and an arm 
element having one end linked to the disc element and the 
other end fixed around the outlet of the passage-forming 
member. The arm element is arranged to Support the disc 
element and Set the disc element in an open position when 
the disc element receives a pressing force. 

The valve plate may be punched out of a metal thin plate, 
and the arm element may be arranged along Substantially the 
whole circumference of the disc element. 

In accordance with another preferable Structure of the 
check Valve, the passage-forming member includes a hous 
ing provided with a valve passage having one end connected 
to the fuel conduit and the other end constructed as a flow 
outlet, a bridging element spanned over the flow outlet, an 
axial aperture formed as part of the bridging element and 
arranged Substantially on the center of the flow outlet, and 
a valve Support member for Supporting the valve member. 
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4 
The valve Support member has an axial element rotatably 
fitted in the axial aperture of the housing and the outlet 
connected to the flow outlet. 

In accordance with still another preferable structure of the 
check valve, the passage-forming member includes a hous 
ing with a valve Support member, which is arranged Sub 
stantial at the center of a outlet along the flow of the fuel. 
The valve member is provided with a valve disc Supported 
by the valve Support member for opening and closing the 
outlet. The Spring is arranged to be spaced from the fuel 
conduit across the valve disc and apply a pressing force to 
the valve member toward its normally closed position. 

In this structure, the Spring does not directly face the 
outlet, but rather the valve disc is interposed between the 
Spring and the outlet. This configuration prevents the Spring 
from being exposed to the flow of fuel and from interfering 
with the Smooth flow of fuel. 

These and other objects, features, aspects, and advantages 
of the present invention will become more apparent from the 
following detailed description of the preferred embodiments 
with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a cross-sectional view illustrating a fuel tank 
embodying the present invention; 

FIG. 2 is a half sectional view illustrating structure of a 
check Valve as a first embodiment according to the present 
invention; 

FIG. 3 is a cross-sectional view showing the check valve; 
FIG. 4 is a cross-sectional view showing the check valve 

of the first embodiment in its open position for a Supply of 
fuel, 

FIG. 5 is a cross-sectional view illustrating structure of 
another check valve as a Second embodiment according to 
the present invention; 

FIG. 6 is a cross-sectional view showing the check valve 
of the Second embodiment in its open position for a Supply 
of fuel; 

FIG. 7 is a cross-sectional view illustrating structure of 
Still another check valve as a third embodiment according to 
the present invention; 

FIG. 8 is a cross-sectional view showing the check valve 
of the third embodiment in its open position for a Supply of 
fuel; 

FIG. 9 is a cross-sectional view illustrating structure of 
another check valve as a fourth embodiment according to the 
present invention; 

FIG. 10 is a front view showing the check valve of FIG. 
9 seen from the direction of an arrow d1; 

FIG. 11 is a perspective view illustrating the check valve 
after removal of a valve plate; 

FIG. 12 is a croSS-Sectional view showing a structure of 
attaching the valve plate to a housing; 

FIG. 13 is a plan view showing the valve plate; 
FIG. 14 is a cross-sectional view taken on the line of 

14–14 of FIG. 13; 
FIG. 15 is a cross-sectional view showing the check valve 

of the fourth embodiment in its open position for a Supply of 
fuel; 

FIG. 16 is a cross-sectional view illustrating structure of 
Still another check valve as a fifth embodiment according to 
the present invention; 

FIG. 17 is a front view showing the check valve of FIG. 
16 seen from the direction of an arrow d2; 
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FIG. 18 is a cross-sectional view illustrating structure of 
another check Valve as a sixth embodiment according to the 
present invention; 

FIG. 19 is a front view showing the check valve of FIG. 
18 seen from the direction of an arrow d3; 

FIG. 20 is a cross-sectional view showing the check valve 
of the Sixth embodiment in its open position for a Supply of 
fuel; 

FIG. 21 is a partly Sectioned, Side view showing a 
conventional fuel tank; and 

FIG. 22 is a perspective view illustrating the appearance 
of a conventional check valve. 

DETAILED DESCRIPTION OF THE 
PREFERRED EXEMPLARY EMBODIMENTS 

FIG. 1 schematically illustrates a fuel tank 10 incorpo 
rated in an automobile. The fuel tank 10 includes a fuel feed 
mechanism 20 attached to a side wall member 14 of a tank 
body 12 for feeding fuel into the tank body 12. The fuel feed 
mechanism 20, in the form of a fuel filler pipe, includes an 
inlet pipe 22, a lower portion of which is welded to the side 
wall member 14, an inlet filler pipe 26, an interconnecting 
hose 24 between the inlet pipe 22 and the inlet filler pipe 26, 
and a cap (not shown) attached to a fuel filler opening of the 
inlet filler pipe 26. 
One end of the inlet pipe 22 is fitted in an opening 14a 

formed in the side wall member 14 and fixed to the side wall 
member 14 via a flange 14b. A check valve 30 is attached to 
a fuel conduit 22a of the inlet pipe 22. The check valve 30 
is Switched to an open position at the time of feeding fuel 
and is otherwise Set in a normally closed position. A fuel 
cut-off Valve 28 is disposed in an upper portion of the tank 
body 12. The fuel cut-off valve 28 is connected to a canister 
(not shown) via a pipe 28a. 
When the user removes the cap and places a fuel feed gun 

FG and into the inlet filler pipe 26, the fuel feed mechanism 
20 of the above configuration enables the supply of fuel 
when flow starts to reach and open the check valve 30 via the 
inlet hose 24 and the inlet pipe 22. The fuel then flows into 
the tank body 12. The check valve 30 is normally closed 
other than when fuel is being added to the tank, So as to 
prevent both the liquid fuel and the fuel vapor in the tank 
body 12 from flowing in a reverse direction to be discharged 
to the atmosphere even without the cap being in place. 

The following describes the structure and operation of the 
check valve 30. FIG. 2 is a half sectional view showing the 
check valve 30, and FIG. 3 is a cross-sectional view showing 
the check valve 30. The check valve 30 includes a housing 
32 to define a valve chamber 31 connected to the fuel 
conduit 22a of the inlet pipe 22, a valve member 40, and a 
spring 50. 

The housing 32 includes a front housing section 33 
connected to the inlet pipe 22 and a main housing 34 
connected to the front housing Section33. The front housing 
section 33 includes a tubular element 33a and a front flange 
element 33b projected from one end of the tubular element 
33a, and the tubular element 33a of the front housing section 
33 is fixed to the inlet pipe 22 by means of a screw 33c. 

The main housing 34, formed in a cup-like Shape, 
includes a side wall member 36 and a bottom wall member 
37 with a valve chamber 31 being formed therein. A rear 
flange element 36a projects from one end of the Side wall 
member 36. The rear flange element 36a joins the front 
flange element 33b, so that the front housing section 33 and 
the main housing 34 are integrated with each other to 
constitute the housing 32. 
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6 
A plurality of outlets 38 are formed in the side wall 

member 36 at positions in the vicinity of the rear flange 
element 36a. In this embodiment, there are preferably eight 
outlets 38 arranged at equal intervals along the circumfer 
ential direction of the main housing 34. Each outlet 38 is 
formed with an identical shape and preferably have tapered 
end faces 38a and 38b as shown in FIGS. 2 and 3. 
A connection hole 37a connected to the valve chamber 31 

is formed in the bottom wall member 37. The connection 
hole 37a leads the fuel in the valve chamber 31 into the tank 
body. 

The valve member 40 opens and closes the passage 
between the fuel conduit 22a of the inlet pipe 22 and the 
outlets 38, so as to lead the fuel flowing through the fuel 
conduit 22a into the tank body while preventing the fuel 
Vapor in the tank body from leaking to the fuel conduit 22a. 
The valve member 40 includes a cone-shaped element 41 
and a tubular element 42 projected from the circumference 
of the cone-shaped element 41. The cone-shaped element 41 
enables the flow of fuel running through the fuel conduit 22a 
to Substantially equally branch off to the respective outlets 
38. A circular seat element 42a is formed at the foot of the 
cone-shaped element 41. Axial movements of the valve 
member 40 cause the circular seat element 42a to be seated 
on or be separated from a Seating Surface 33d formed on one 
face of the front flange element 33b. One end of the spring 
50 is brought into contact with the rear Surface of the 
cone-shaped element 41 of the valve member 40, whereas 
the other end of the spring 50 is supported by the bottom 
wall member 37 of the main housing 34. The valve member 
40 accordingly receives a pressing force of the Spring 50 
toward its normally closed position. 
The check valve 30 thus constructed works in the follow 

ing manner when feeding fuel. When a supply of fuel flows 
from the fuel feed gun FG through the fuel filler opening into 
the inlet filler pipe 26 as shown in FIG. 1, the Supply of fuel 
passes through the inlet hose 24 and the fuel conduit 22a of 
the inlet pipe 22 and presses open the valve member 40 of 
the check valve 30 against the pressing force of the Spring 
50 as shown in FIG. 4. This enables the Supply of fuel 
flowing through the fuel conduit 22a of the inlet pipe 22 to 
be led into the tank body 12 through the outlets 38. Since 
there are eight outlets 38 arranged at equal intervals in the 
circumferential direction of the tank body 12, the flow of 
fuel discharged from the outlets 38 branches off to many 
flows directed toward a wide area in the tank body 12 as 
shown in FIG.1. In this manner, the Supply of fuel is not fed 
toward a confined part of the liquid Surface in the tank body 
12 but is discharged over a wide area in the tank body 12. 
At gas Stations, the fuel is Stored in a huge underground 

reservoir and is Supplied to each fuel tank of the automobile 
from a fuel feed gun FG. The temperature of the fuel stored 
in the underground reservoir at the gas Station is generally 
lower than the temperature of the fuel stored in the fuel tank 
10 of the automobile. Consequently, the cooler fuel supplied 
from the fuel feed gun FG into the tank body 12 thereby 
cools down a wide area in the tank body 12. The low 
temperature fuel also lowers the Saturated vapor preSSure of 
the fuel in the tank body 12 and depresses evolution of the 
fuel vapor, thereby reducing the fuel vapor flowing into the 
canister at the time of fuel Supply. 
As shown in FIG. 4, the circular seat element 42a of the 

Valve member 40 is arranged perpendicular to the direction 
of the arrow “d, in which the Supply of fuel flows through 
the fuel conduit 22a of the inlet pipe 22. The flow of fuel is 
accordingly redirected in a Substantially perpendicular 
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direction when Striking against the circular Seat element 42a. 
This configuration does not lead the Supply of fuel only in 
the direction of the flow in the fuel conduit 22a but rather 
enables the flow of fuel to branch off toward the wide area 
in the tank body. 

FIG. 5 is a cross-sectional view illustrating structure of 
another check valve 60 as a Second embodiment according 
to the present invention, and FIG. 6 is a croSS-Sectional view 
showing the check valve 60 of the second embodiment in its 
open position. As shown in FIG. 5, the check valve 60 
includes a housing 62 connected to the inlet pipe 22, a 
Support member 64 attached to the housing 62, a valve 
member 66 having a valve disc 66a, and spring 68. 
The support member 64 for Supporting the valve member 

66 includes a side wall member 64a and a bottom wall 
member 64b. A claw 64c, which projects from the side wall 
member 64a, is fitted into an engagement groove 62a 
formed in the circumferential Surface of the housing 62, So 
that the support member 64 is fixed to the housing 62. An 
outlet 64d, for discharging the flow of fuel into the tank body 
12, is formed in the bottom wall member 64b. A guide 
element 65 for supporting the valve member 66 is disposed 
on the center of the outlet 64d. The guide element 65 has a 
guide aperture 65a for Slidably Supporting a Stem element 
66b of the valve member 66. 
The guide element 65 of the Support member 64 holds one 

end of the spring 68, and the other end of the spring 68 is 
Supported by a Spring Stop 66c fixed to an end of the Stem 
66b. The valve member 66 receives a pressing force of the 
Spring 68 toward its normally closed position. 
As shown in FIG. 6, when the flow of fuel reaches the 

valve member 66, the valve member 66 opens against the 
pressing force of the spring 68 and enables the flow of fuel 
to be fed through the outlet 64d into the tank body. In the 
check valve 60, the outlet 64d opens over the whole area at 
the end of the housing 62. This configuration enables the 
flow of fuel discharged from the outlet 64d to branch off to 
many flows toward a wide area in the tank body and cool 
down the fuel stored in the tank body 12, thereby effectively 
reducing development of the fuel vapor. 

FIG. 7 is a cross-sectional view illustrating structure of 
still another check valve 70 as a third embodiment according 
to the present invention, and FIG. 8 is a cross-sectional view 
showing the check valve 70 of the third embodiment in its 
open position. Referring to FIG. 7, the check valve 70 
includes a housing 72 connected to the inlet pipe 22, a 
support member 74 attached to the housing 72, a valve 
member 76, and a spring 78. 
The support member 74 for Supporting the valve member 

76 includes a side wall member 74a and a bottom wall 
member 74b. A claw 74c, which projects from the side wall 
member 74a, is fitted into an engagement groove 72a 
formed in the circumferential Surface of the housing 72, So 
that the support member 74 is fixed to the housing 72. A 
plurality of outlets 74d are formed in an end portion of the 
side wall member 74a close to the inlet pipe 22. Like the 
structure of the first embodiment shown in FIGS. 2 and 3, 
there are preferably eight outlets 74d arranged at equal 
intervals in the circumferential direction of the Support 
member 74. The bottom wall member 74b closes an opening 
74e of the side wall member 74a. A pawl 74f, which projects 
from the bottom wall member 74b, is fitted into an engage 
ment groove 74g formed in the side wall member 74a. A 
guide element 75, for supporting the valve member 76, 
projects inwardly from the bottom wall member 74b and is 
disposed Substantially at the center of the circumference of 
the side wall member 74a. 
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The valve member 76 includes a plate-like valve disc 76a 

and a valve support stem 76b held by the guide element 75. 
Spring 78 spans between the rear surface of the valve disc 
76a and the bottom wall member 74b and presses the valve 
member 76 toward its normally closed position. 
As shown in FIG. 8, when the flow of fuel reaches the 

valve member 76, the valve member 76 opens against the 
pressing force of the spring 78 and enables the flow of fuel 
to be fed through the outlets 74d into the tank body 12. In 
the check valve 70, since the outlets 74d are arranged along 
the circumference of the Support member 74, this configu 
ration enables the fuel to be distributed to a wide area in the 
tank body 12. In this structure, the valve disc 76a of the 
valve member 76 is arranged perpendicular to the flow of the 
fuel in the inlet pipe 22 and radially directs all the flows of 
fuel toward the outlets 74d arranged in a circumferential 
direction of the support member 74. This structure can 
Spread the flow of fuel Over a wide area and is thus especially 
preferable when the tank body 12 has a large Volume. 

FIG. 9 is a cross-sectional view illustrating structure of 
another check valve 80 as a fourth embodiment according to 
the present invention. FIG. 10 is a front view showing the 
check valve 80 of FIG. 9 seen from the direction of an arrow 
d1, and FIG. 11 is a partly decomposed, perspective view 
illustrating the check valve 80. As shown in FIG. 9, the 
check valve 80 directs the flow of the fuel in divergent paths, 
including in an upward direction, irrespective of the angle of 
attachment of the check valve 80 to the inlet pipe 22. The 
check valve 80 includes a housing 82 and a valve plate 90 
attached to one end of the housing 82 for opening and 
closing a flow outlet 83a. 
The housing 82 includes a connection pipe 83 fixed to the 

inlet pipe 22 and a main body 84 rotatably supported by the 
connection pipe 83. One end of the main body 84 close to 
the inlet pipe 22 forms a flow inlet 83b, whereas the other 
end of the main body 84 forms the flow outlet 83a. 
Aguide groove 83c of a predetermined width is formed in 

the circumferential surface of the connection pipe 83. The 
end of a Screw 83e passing through an end portion of the 
main body 84 is inserted into the guide groove 83c. A weight 
85 is attached to the outer wall of the main body 84 by means 
of a screw 85a. The gravity pulls the weight 85 rotating the 
main body 84, thereby locating the weight toward the 
ground. 

In FIG. 11, a stepped seat 86, on which the valve plate 90 
is seated on or from which the valve plate 90 is separated, 
is formed along the circumference of the flow outlet 83a of 
the main body 84. The stepped seat 86 includes an upper 
seating surface 86a and a circumferential Surface 86b. A 
valve support projection 87 for fixing the valve plate 90 
projects from the circumferential surface 86b. As shown in 
the cross-sectional view of FIG. 12, the valve support 
projection 87 has a notch 87a. Attachment of the valve plate 
90 to the housing 82 will be discussed later. 

Four support projections 88, each of which projects from 
the Stepped Seat 86, are arranged radially toward the center 
of the circumference of the flow outlet 83a of the housing 
82. The Support projections 88 prevent the valve plate 90 
from entering a fuel conduit 81 defined by the housing 82. 
As shown in FIG. 9, the housing 82 has a tapered surface 89a 
near the flow outlet 83a. The tapered surface 89a connects 
an inner wall surface 83d of the housing 82 to the flow outlet 
83a, So as to make a continuous passage of the fuel conduit 
81. 
The following describes the structure of the valve plate 

90. FIG. 13 is a plan view showing the valve plate 90, and 
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FIG. 14 is a cross-sectional view taken on the line of 14-14 
of FIG. 13. The valve plate 90 is formed by punching out a 
thin plate and is constructed as an integral leaf Spring which 
includes a disc element 91, an arm element 92, a connection 
element 93, and a fixation element 94. The disc element 91 
has a Substantially identical shape as the contour of the 
stepped seat 86 shown in FIG. 11. The disc element 91 either 
is Seated on or Separated from the Seating Surface 86a of the 
stepped seat 86 so as to open and close the flow outlet 83a 
of the housing 82. 

The circular arm element 92 is arranged a predetermined 
distance S apart from the circumference of the disc element 
91 to come into contact with the circumferential Surface 86b 
of the stepped seat 86 shown in FIG. 13. The arm element 
92 is linked with the disc element 91 via the connection 
element 93. The connection element 93 includes two bridges 
93a arranged parallel to each other. The fixation element 94 
is formed on the arm element 92 opposite to the connection 
element 93. The fixation element 94 is held by the valve 
support projection 87 of the housing 82. 

FIG. 12 is an enlarged cross-sectional view showing the 
fixation element 94 of the valve plate 90 of FIG. 10. When 
the fixation element 94 of the valve plate 90 is inserted into 
the notch 87a formed in the valve support projection 87 of 
the housing 82, a click 94a is pulled up to securely fix the 
valve plate 90 to the housing 82. 

The check valve 80 thus constructed works in the follow 
ing manner when feeding fuel. The Supply of fuel led into 
the housing 82 through the flow inlet 83b flows through the 
fuel conduit 81 and reaches the flow outlet 83a, where the 
flow of fuel presses the disc element 91 of the valve plate 90. 
Since the valve plate 90 is fixed to the housing 82 via the 
fixation element 94, the disc element 91 pressed by the flow 
of fuel opens against the Stationary fixation element 94 as 
shown in FIG. 15. When the flow of fuel presses the disc 
element 91, the disc element 91 applies an inclining force to 
the arm element 92 via the connection element 93, so as to 
form an opening between the flow outlet 83a and the disc 
element 91. The fuel flows out of this opening. 

The disc element 91 of the valve plate 90 is connected 
with the fixation element 94 via the connection element 93 
and the arm element 92 and makes the arm element 92 
inclined to form an opening Substantially parallel to the flow 
outlet 83a. Thus fuel flows through the flow outlet 83a and 
out of a relatively large opening. 

In the check valve 80, the weight 85 is attached to the 
outer wall of the main body 84 as mentioned above. The 
weight 85 causes the main body 84 to rotate relative to the 
connection pipe 83 and directs the flow of fuel in an upward 
direction when the valve plate 90 is opened. This configu 
ration enables the flow of fuel to be discharged in a fixed 
upward direction, irrespective of the position of the attach 
ment of the check valve 80 to the inlet pipe 22. The upward 
flow enables the fuel to be distributed over a wide area in the 
tank body 12 and ensures a highly effective cooling of the 
fuel stored in the tank body 12, thereby effectively reducing 
development of the fuel vapor. 

FIG. 16 is a cross-sectional view illustrating structure of 
still another check valve 100 as a fifth embodiment accord 
ing to the present invention, and FIG. 17 is a front view 
showing the check valve 100 of FIG. 16 seen from the 
direction of an arrow d2. The check valve 100 includes a 
housing 102 for defining a valve passage 101, a valve 
support member 104, and a valve plate 110. The housing 102 
has a flow outlet 103a on the downstream side of the valve 
passage 101 and a bridging element 102a which spans over 
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the flow outlet 103a. An axial aperture 103b for holding the 
valve support member 104 is formed at the center of the 
circumference of the bridging element 102a. 
The valve support member 104 has a bridging element 

104a and a boss element 104b formed on the center of the 
bridging element 104a. The boss element 104b is provided 
with an axial element 104c and a slip-off protection 104d 
formed on one end of the axial element 104c. The axial 
element 104c of the boss element 104b is fitted into the axial 
aperture 103b and the slip-off protection 104d secures the 
fitting, so that the valve support member 104 is attached to 
the housing 102 in Such a manner that the valve Support 
member 104 can rotate relative to the housing 102. A weight 
105 is attached to a circumferential Surface of the valve 
support member 104. The gravity rotates the valve support 
member 104 around the axial element 104c and locates the 
weight 105 on the lower side of the valve support member 
104 toward the ground. 
A valve fixation element 104e for supporting the valve 

plate 110 is formed on the lower portion of the valve support 
member 104. A fixation element 113 of the valve plate 110 
is pressed into a notch of the valve fixation element 104e, so 
that the valve plate 110 is fixed to the valve support member 
104. The valve plate 110 is constructed as an integral leaf 
Spring that includes a disc element 111, an arm element 112, 
and the fixation element 113. When the disc element 111 of 
the valve plate 110 receives a force in the opening direction, 
the disc element 111 moves to form an opening as shown by 
the two-dot chain line in FIG. 16 while a support element 
111a of the disc element 111 is held by the bridging element 
104a. 

In the check valve 100, the weight 105 is attached to a 
circumferential Surface of the valve support member 104 as 
mentioned above. The weight 105 causes the valve support 
member 104 to rotate relative to housing 102 and directs the 
flow of fuel upward in the open position of the valve plate 
110. 

FIG. 18 is a cross-sectional view illustrating structure of 
another check valve 130 as a sixth embodiment according to 
the present invention, and FIG. 19 is a front view showing 
the check valve 130 of FIG. 18 seen from the direction of an 
arrow d3. As shown in FIG. 18, the check valve 130 includes 
a housing 132 connected to the inlet pipe 22, a valve member 
140 attached to the housing 132, and a spring 150. 
A fitting element 135 is formed around the housing 132. 

A claw 135a formed on a free end of the fitting element 135 
engages with a circular projection 22d formed on the inlet 
pipe 22, So that the housing 132 is fixed to the inlet pipe 22. 
An outlet 138 formed on one end of the housing 132 is 
constructed as an opening that enables a flow of fuel running 
through the fuel conduit 22a to be discharged into the tank 
body. A bridging element 136 spans over the outlet 138 as 
shown in FIG. 19. A valve support member 136a is arranged 
substantially at the center of the bridging element 136, and 
a spring Support member 137 for supporting the spring 150 
is attached to the valve support member 136a. 
The valve member 140, formed in a cup-like shape, 

includes a tubular side wall member 142 and a valve disc 
144 disposed on one end of the side wall member 142. The 
circumferential Surface of the valve member 140 forms a 
Seat element 144a which is Seated on or Separated from a 
Seating Surface 134a of the housing 132. A valve Support 
element 145 with a valve supporting aperture 145a projects 
from the valve disc 144 of the valve member 140. The valve 
support member 136a is slidably fitted into the valve Sup 
porting aperture 145a, so that the valve member 140 is fixed 
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to the housing 132. The spring 150 spans between the 
bottom surface of the valve member 140 and the spring 
support member 137. The spring 150 is supported by the 
Spring Support member 137 and presses the valve member 
140 toward its normally closed position. 
When the Supply of fuel reaches the valve member 140, 

the valve member 140 opens against the pressing force of the 
spring 150, so as to lead the flow of the fuel through the 
outlet 138 into the tank body 12 as shown in FIG. 20. In the 
check valve 130, the outlet 138 opens over the whole area 
at the end of the housing 132. This configuration enables the 
flow of the fuel discharged from the outlet 138 to branch off 
to many divergent flows toward a wide area in the tank body 
12, effectively cooling down the fuel stored in the tank body 
12, which reduces development of the fuel vapor. 
The spring 150 for pressing the valve member 140 does 

not directly face the outlet 138, but the valve disc 144 is 
interposed between the spring 150 and the outlet 138. This 
configuration prevents the Spring 150 from being exposed to 
the flow of fuel and from interfering with a smooth flow of 
fuel. 

The present invention is not restricted to the above 
embodiments, but there may be many other modifications, 
changes, and alterations without departing from the Scope or 
Spirit of the main characteristics of the present invention. 

It should be clearly understood that the above embodi 
ments are only illustrative and not restrictive in any Sense. 
The Scope and Spirit of the present invention are limited only 
by the terms of the appended claims. 
What is claimed is: 
1. A fuel tank comprising: 
a tank body in which fuel is stored; 
a fuel filler pipe connected to the tank body constructed 

and arranged to provide a fuel Supply passageway into 
the tank body, an end of the fuel filler pipe being 
located inside the tank body; and 

a check valve attached to the end of the fuel filler pipe and 
constructed and arranged to prevent liquid fuel and fuel 
vapor in the tank body from flowing up the fuel filler 
pipe into the atmosphere, the check valve being oper 
able to open in response to fuel into the fuel filler pipe 
and to direct the flowing fuel into the tank body, the 
check valve comprising: 
an outlet inside the tank body constructed and arranged 

to disperse at least a part of the fuel outwardly in a 
variety of directions into the tank body, including in 
an upward direction, relative to the direction the fuel 
flowing in the fuel filler pipe; 

a Spring; 
a valve member biased into a normally closed position 
by the Spring and movable into an open position, the 
Valve member having a cone-shaped element con 
Structed and arranged to allow the outlet to disperse 
the fuel flowing into the tank body when the valve 
member is in the open position; and 

a passage-forming member comprising a fuel conduit 
connected to the fuel filler pipe and the outlet, and a 
housing formed in a cup-like shape having a side 
wall member and a bottom wall member, the outlet 
being formed in the side wall member. 

2. A fuel tank according to claim 1, wherein the outlet 
comprises a plurality of the outlets arranged at Substantially 
equal intervals along a circumferential direction of the side 
wall member. 

3. A fuel tank according to claim 2, wherein the valve 
member further comprises a circular Seat element disposed 
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at a foot of the cone-shaped element, the circular Seat 
element being operable to be seated on a circumferential 
face of the fuel conduit to close the fuel conduit, wherein the 
circular Seat element has a flat Surface constructed and 
arranged to redirect the fuel flowing through the fuel conduit 
in a Substantially perpendicular direction to the flat face, 
thereby directing the flow of the fuel to the outlet. 

4. A fuel tank in accordance with claim 3, wherein the 
bottom wall member comprises a connection hole con 
Structed and arranged to discharge portions of the fuel 
remaining in the housing to the tank body. 

5. A fuel tank in accordance with claim 1, wherein: 
the passage-forming member further comprises a Support 
member detachably attached to the housing and a guide 
element disposed on the bottom wall member, and 

the valve member comprises a plate-like valve disc con 
Structed and arranged to open the fuel conduit and 
redirect the flow of fuel to the outlet, and a valve 
Support Stem disposed on the valve disc and Supported 
by the guide element. 

6. A fuel tank in accordance with claim 1, wherein the 
passage-forming member is rotatably attached to the fuel 
filler pipe Such that the rotational orientation of the passage 
forming member is adjustable to redirect a portion of the fuel 
in an upward direction. 

7. A fuel tank in accordance with claim 6, wherein the 
passage-forming member comprises a weight for controlling 
the rotational orientation of the passage-forming member. 

8. A fuel tank in accordance with claim 1, wherein the 
Valve member comprises a valve plate integrally formed 
with a thin elastic plate, the valve plate comprising: 

a disc element constructed and arranged to open the 
outlet; and 

an arm element having one end linked to the disc element 
and the other end fixed around the outlet of the passage 
forming member, the arm element being constructed 
and arranged to Support the disc element and Set the 
disc element in the open position when the disc element 
receives a pressing force. 

9. A fuel tank in accordance with claim 8, wherein the 
Valve plate comprises a punched-out thin metal plate. 

10. A fuel tank in accordance with claim 9, wherein the 
arm element is arranged along Substantially the entire cir 
cumference of the disc element. 

11. A fuel tank in accordance with claim 8, wherein the 
housing of the passage-forming member is rotatably Sup 
ported by the fuel filler pipe and further comprised a weight 
attached to the housing for controlling the rotational orien 
tation of the house to increase an upward opening of the 
Valve member when the valve plate is in the open position. 

12. A fuel tank in accordance with claim 6, wherein: 
the housing of the passage-forming has a valve passing 

having one end connected to the fuel conduit and the 
other end constructed as a flow outlet; 

the passage-forming member further comprises a bridging 
element spanning over the flow outlet and a valve 
Support member, the bridging element having an axial 
aperture arranged at the center of the flow outlet, the 
Valve Support member being constructed and arranged 
to Support the valve member and having an axial 
element rotatably fitted in the axial aperture of the 
housing, and 

the outlet connected to the flow is formed in the valve 
Support member. 
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